UK Patent Application «,„GB „„ 2 033 667 A 



(21) Application No 7843338 (54) Improvements in circuit boards 

(22) Date of filing 6 Nov 1978 
(43) Application published 

21 May 1980 

(51) INTCL* 
H05K 3/10 

(52) Domestic classification 
H1R 17 AF 

(56) Documents cited 

GB 640016 

GB 639179 

GB 515354 

GB 267172 
(58) Field of search 

H1R 

(71) Applicant 
Charles Dexter Powers, 
Jr. 

126-130 Kennedy Road. 
Grandview Tower, 18th 
floor. Apartment B-1, 
Hong Kong 

(72) Inventor 
Charles Dexter Powers. 
Jr. 

(74) Agents 

Lloyd Wise, Bouly8iHaSg 



(57) A circuit board is formed by 
depositing a liquid, e.g. molten, 
conductor in recesses formed in at least 
one face of base, the pattern of recesses 
corresponding to the required 
arrangement of conductors, followed 
by solidifying the liquid conductor to 
provide the required arrangement of 
conductors. Since the surface of the 
resulting board is substantially flat it 
preferably has laminated to it a sheet of 
insulating material which will 
strengthen the board, improve the 
electrical resistance between adjacent 
conductors and give protection to the 
surface. 
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SPECIFICATION 

Improvements in circuit boards 

5 This invention relates to improvements in circuit 
boards. 

Conventional circuit boards are prepared by coat- 
ing a base layer, e.g. of fibre glass, with a thin copper 
layer on one or both of its faces, and then the copper 

10 layer is covered with a resist medium is discreet reg- 
ions. Thereafter, when the board is etched in a cop- 
per dissolving liquid, the exposed regions of the 
copper layer are removed to leave conducting metal 
regions of the shape and arrangement required. The 

15 resist may be photographic resist layer which is 
coated uniformly over the copper and exposed to a 
light image corresponding to the pattern of copper 
strips required and after development the areas of 
the resist are removed image-wise to expose the 

20 copper. Alternatively, a discreet resist pattern may 
be silk-screen printed, e.g. by silk-screen printing, 
onto the copper layer. 

Circuit boards produced in this way have been 
successful in practice but the resulting conducting 

25 copper strips are quite thin and liable to crack if the 
board is flexed and in addition a large number of 
steps is required in the preparation of such boards. 

It is therefore an object of this invention to provide 
circuit boards where these disadvantages are over- 

30 come or at least mitigated. 

According to the invention, there is provided a 
method of making a circuit board in which conduc- 
tive material in a~liquid state is deposited in a pattern 
J5f recesses corresponding to the desired arrange- 

35 _ment of conductors .foxmed in at least one face of a 
base so as to fill those recesses, and thereafter the 
conductive material is solidified so providing the 
required arrangement of conductors. 
With such a circuit board the conductive material 

40 layers can be relatively thick as compared with the 
thin surface layers of conventional boards. There- 
fore, the risk of cracking the conductors can be much 
reduced. In addition, although there may be an 
increased cost of conductive material since a larger 

45 amount may be used, the process according to the 
invention involves fewer steps and a considerable 
saving in resist and etching chemicals. Accordingly 
the overall cost of such boards may be cheaper than 
conventional boards. 

50 The conductive material preferably has a relatively 
low melting temperature so that it can be applied as 
a molten material and then allowed to cool and sol- 
idify in situ in the recesses of the base. This is not 
essential, however, and instead the conductive mat- 

55 eriai could be a solution or dispersion in a volatile 
solvent, the solvent being allowed to evaporate 
away to leave solid conductive material after the 
solution or dispersion has been filled into the reces- 
ses in the base layer. 

60 A preferred conductive material is a metal such as 
copper because of its high conductivity but other 
metals and alloys such as solder and other relatively 



low melting point alloys can be used. 
The material of the base needs to be chosen 

65 depending upon the nautre of the conductive mater- 
ial and the way in which itjs filled into the recess. 
Thus, if the conductive material is a metal which is 
"melted and then poured into the recesses in the mol- 
jteri state, the base has to be capable of withstanding 

70 Ihe temperature of the molten metal. On the other 
Hand, this would not be a requirement if the conduc- 
tive material were applied as a solution. Examples of 
.suitable i base materials are.flbreglassand other fibre 
remfqrced composite materials, ceramic materials 

75 and plastics materials. 

The recess in the face of the base can be formed in 
many ways. For example the base can be moulded 
or cast so as to give the desired pattern of recess in 
its surface. Alternatively the required pattern of 

80 recess can be impressed or embossed into the face. 
As is conventional with conventional circuit boards, 
a pattern of recess may be provided in one or both 
faces of the base so that an electronic circuit can be 
formed adjacent one or both surfaces of the board. 

85 In orderto provide some protection forthe pattern 
of conductors, it is desirable to coverthe regions of 
these with locally applied insulating material. 
Accordingly in a circuit board according to the inven- 
tion, the conductive material strips are covered with 

90 insulating material such as, for example, an insulat- 
ing varnish, in a manner analogous to conventional 
printed circuit boards. 

However, in a circuit board according to the inven- 
tion, the conductive material can be flush with the 

95 top face of the base. Therefore it is preferred accord- 
ing to another aspect of the invention that the sur- 
face of the base be covered with a continuous 
insulating sheet and in the case where the board is 
double-sided, the base will therefore be sandwiched 
1 00 between two insulating layers. It is also advantage- 
ous to provide such insulating layers over one or 
both surfaces of a conventional printed circuit board. 
So according to a further aspect of the invention, 
there is provided a circuit board comprising an 
1 05 insulating base on which has been formed a £2tt& n 
of discreet areas of conductive material and lami- 
nated to one or both faces is a continuous sheet of 
insulating material such as a synthetic polymer. 
In this way I find that the continuous insulating 

1 1 0 sheet reduces the chance of solder shorts arising 
during construction of electronic circuits with the 
board and gives better insulation between the vari- 
ous conducting regions and the various components 
not connected to those regions. Furthermore the 

1 1 5 presence of this continuous insulating sheet adhered 
to the surface of the board gives increased dimen- 
sional stability and particularly in the case where an 
insulating sheet is provided over each surface of the 
base, the rigidity of the resulting board can be sign'rf- 

120 icantly increased. 

Examples of suitable material forthe insulating 
sheet are synthetic polymers, e.g. of polyvinyl 
chloride, polyvinyl idene chloride, polyethylene or 
polypropylene and such sheets can, for example, be 



The drawings originally filed were informal and the print here reproduced is taken 
from a later filed formal copy. 
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of a thickness of from 0.10mm to 0.50mm. 

Because one or both surfaces of the circuit board 
have the overall insulating sheet it is possible to 
laminate two or more such boards face to face so 
5 providing a composite circuit board carrying more 
than two patterns of discreet conductive areas. 

The invention will now be illustrated, by way of 
example, with reference to the accompanying draw- 
ings, in which: 
10 Figure 1 is a perspective view of a base layer 
formed with surface indentations; 

Figure 2 is a similar view of the circuit board with 
the indentations filled with conductive material; 

Figure 3 is a similar view of the completed circuit 
15 board; 

Figure 4A is a section through the completed 
board showing a hole forthe attachment of an elec- 
tronic component; and 

Figure 4B is a detailed perspective view showing 
20 the hole. 

pie base layer 10 shown in Figure 1 has formed in 
both of its faces, a pattern of indentations 12. The 
"pattern of indentations has been formed by mould- 
Jng the material of the base layer and the precise 

25 ^pattern is chosen in accordance with the require- 
.nTents of the electronic circu it of which the circuit 
board is to form part and the arrangement of such 
patterns is entirely conventional and is not believed 
to require further description. 

30 Molten copper or the liquid conducting material is 
poured into the indentations 12 so as to fill them and 
is allowed to set//? situ. The resulting circuit board is 
shown in Figure 2 and has discreet copper conduc- 
tors 14 filling the indentations 12. 

35 If necessary atthis stage, the surface of the con- 
ductors 14 is scraped or otherwise planed down so 
that they are substantially flush with the face of the 
base layer 10. As shown in Figure 2 the copper con- 
ductors are thick as compared with the relatively thin 

40 surface coated areas of a conventional circuit board. 
Preferably the resulting circuit board is sand- 
wiched between two insulating sheets 16 of, for 
example, synthetic plastics material. These sheets 16 
can be laminated to the surface of the circuit board in 

45 conventional manner. 

As with conventional circuit boards, the board is 
next drilled with holes 18 through which the connect- 
ing wires of electronic components are positioned 
and soldered in place to the copper conductors 14. 

50 According to a preferred feature of the present 
invention these holes 18 have a frusto-conicaishape 
so that they are enlarged in the region of copper 
conductor 14 so providing cone-shaped pockets in 
which solder can collect during the construction of 

55 the circuitto give strong mechanical and good elec- 
trical joins between the copper conductors 14 and 
the circuit elements. 
CLAIMS 

1 . A method of making a circuit board in which 
60 conductive material in a liquid state is deposited in a 
pattern of recesses corresponding to the desired 
arrangement of conductors formed in at least one 
face of a base so as to fill those recesses, and there- 
after the conductive material is solidified so provid- 
65 ing the required arrangement of conductors. 



2. A method as claimed in Claim 1 in which the 
conductive material is molten when deposited in the 
recess and solidifies in situ in the recesses upon 
cooling. 

70 3. A method as claimed in either preceding claim 
in which the conductive material is copper. 

4. A method as claimed In any preceding claim in 
which the pattern of recess has been moulded, cast, 
impressed or embossed into the face or faces of the 

75 base. 

5. A method as claimed in any preceding claim in 
which a continuous insulating sheet is laminated to 
one or both faces of the base. 

6. A method of making a circuit board substan- 
80 tially as herein described with reference to Figures 1 

and 2 of the accompanying drawings. 

7. A circuit board which has been made by a 
method as claimed in any preceding claim. 

8. A circuit board comprising an insulating base 
85 on which has been formed a pattern of discreet areas 

of conductive material and laminated to one or both 
faces is a continuous sheet of insulating material. 

9. A circuit board as claimed in Claim 8 in which 
the insulating sheet is of polyvinly chloride, 

90 polyvinylidene chloride, polyethylene or polyp- 
ropylene. 

10. A method as claimed in Claim 8 or 9 in which 
the or each insulating sheet has a thickness of from 
0.10m to 0.50mm. 

95 1 1 . A circuit board substantially as herein 
described with reference to Figure 3 of the accom- 
panying drawings. 
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